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(54) DEVICE AND METHOD FOR 
PLOTTING 

(57) Abstract: 

PROBLEM TO BE SOLVED: To plot an 
image including an opaque polygon and a 
semi-transparent polygon at a high speed 
while using a Z buffer 

SOLUTION: At a main CPU 111, polygons 
consisting of the image are distinguished 
into semitransparent and opaque polygons, 
and the opaque polygon is plotted by a 
GPU 1 1 5 while using the Z buffer. Besides, 
the semitransparent polygons are 
rearranged in the order of depth directions 
by performing Z sort at a PPP 120. Then, 
when the opaque polygon is completely 
plotted, the semitransparent polygons are 
plotted in the order from deep side to 
front side by the GPU 1 1 5 while using the 
Z buffer. 
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Z;^y7 7 5:«MbT^Siiit-SfiSl^g|S■^feoT, 
t^ffa¥fiEIJ^?:^ mnaZA>y7TS:^eMbTjeH1-SfiEi 10 

mt^tt^K. mmmimmmi, ^ow^n 20 

S:, |lfiaz;'?>);77S:ffiffiUT}Siiitsri:5:#i!ti;t 
[0 0 0 1] 

5:lijilCfeSt -5 3 i: A^T' t •& <t (Ct SJSH^SiS <fc 
[0 0 0 2] 

T, z:CDcl:e)(CL/TSia$nSH^Ili. jKU rr><Z)iffl^ 40 
[0 0 0 3] 

lC:gt)i£VN=b©) l:fB'Iit'5ZA>y7rS:l2lt> 3(7)Z 
A 7 7 T S: ffiffl b T :K U =r > ©Sii S: ^ 3 i: 
Tv^5. Z;^y7 7S:^^bfe^i^^ci3V^Tli, W&tt 
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[0 0 0 4] fe€)jK'Jdf>®#tutC, ^ 

[0 0 0 5] z:(Z)J:e)^iiWi5JlC^«!^T'fc$n 

il*^T't -Si 7 lets t)®T-S)€). 
[0 0 0 6] 

[^glS:fi?^tSfe«?)®#®] ft#«llCfa«g(Z)ffiHg 

Lxmmt^^m^Wit^^TL^z.h^W'^tt^, 
[0 0 0 7] ii:*«3 \zumo^mism\t. #fiia?^© 

fe^ftSJ^S:, Z;^y7r2:ftffibTjffllitSi:i;t 

[0 0 0 8] a^J^i ^clB«ffliiJl^i^tt^cfev^Tt±, e 
^(r>m-&-}3nm,zm^mx^i^^\zt£^nx\<^^. mm 

yfm^^W^^^ Z>'^v7 7 5:«fflbTjS 
Bb, -eoft, gi?S*lRllcM'<§;it*ifi^3SW^j:*fi 
mB^^ ZA->y7 7S:«MbTiSB1-^J:^{C*^tiT 

[0 0 0 9] it#S3 tC|B«(Z)SBH*?*tCfcv>Tl±, * 

b, yfmmfA^-'&m^^^ zA-jyy^i^nLxmmt 
^ht^\z. ^^Wi^mm^^ ^(Dm^tHm.\zm 
^mfL. m^ii^\zm^mx^i^f~^^WA'^um^ 

Z;^y7 7 5:^fflbTiSHtSJ:e)^C^J;$nT^^ 
[0010] 

EI) S:,'03tC, (HI iCfeV^T, 

[0 0 11] l^x^ry-i^m '!f-i»*l*#:2. 3® 

^SP 2 6 fe^^^igg 17, ^ J: 0*11 b < Affl 
2 i:g5gj$tiSfB«SiSe3 8 i:A^e>«l^$nTVN 
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[0 0 12] ^~Aimn^2\i. w&mnmv^i^^^^ 

x-r y^mM^i 3 (Cii, {JlJxli, 04 (CattJ: e> ^JiC D 
(Compact Disc) -ROUb IfS^^-J^m^f^tb 

[0 0 13] 9^7.mm5<^^MKit. y-i^s'j 

m3 3 $:F^g^t S i: ^ (c^^^ $ 4as r ^ixi'mm-fv 

{cii, mmn 1 7 fcj:t;ia«ii^S3 s i iiii; bxm 
m^:^t<DX'^i>mmuT A, 7B»we>4^Tv^ 

A, iBm\i^nx^'^i}\ mmt. zmmm 

[0 0 14] Sig!a57A, 7Bli, @2feJ:t;03lC5^ 
j^tStE^flASP 8 Tatctt^#i§S 1 7 

^3g^ai5 2 6 tmm^mmmmx^ 1 2 

[0 0 15] fS^#ASP8®»A?L». ®:&I^ICSVN* 

3S©=i-:>— ^cJt^TA»S:^<L''C^ IB^^SS 8*' 
5g^c^fAT•t^v^«5ii:«^oTv^s. 3 5>{C, fB^lfA 

[0 0 16] e/^>y^>9tt, n-<;i/feD'J/'^* 

vnS. tJ^oT, i/Y<y^5?9{i> ia^l£S3 8S:^Ujitf 

^»c«fHfi^iSfi3 8 mxt^^rnxmi^mii^ 
ti. gB^i^il3 8 5:ffiv^fe^^c«3l^^#:©f^^:^J^cj:'; 

■5. 

[ 0 0 1 7 ] gJ«^#AaP 1 2 li, a 2 j3 J:t>*a 3 tC 
5^-rJ:e)lC, ;l;5lBllC;SVN*7?J^1^^5:bt#A?LfflTiI 

< 1 bT^^iSli 1 7 (O^i^SS^SP 2 6*^ 
igtCA'b^eV^^IJtT'fey, MotE«tiS«3 8t;Ae.«:Vx 
J:9^C^fA7L(JDJ^^^5:M^Cb^:«iit«:o-CV^S. '(Z) 
iexcbT, Eiiig«3 Sii^ffiSfil 7(Z)#A?L®:*c 
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[0 0 18] ^j^^Sl 7li, HUCa^t-fcolC, M# 
(D:^-C'*^it b T 5 i @ a g 4 ICil V NT^^^T' t S 

tifcn 1 A^w, 2 <©^{^ap 18, 19, zmi ^ 

2CD^f^gP18, 1 9;b^^)^4^^C^5i^i?e^bt^l&^)^ 

^2(7)5ita52 0, 2 1. miRtf^2(Dmmi 8, 

gP 1 8 , 19 ©SfjffiiltC^ffi J^fiSt b fe^ 3 &tJ«m 4 0# 
10 #gP24, 2 5, mT}\Z^--l^Wt^i^2il^--f)l'2 1 

^■frbxm%mmti>^mm^^^2 6tpmi^^ 
[0019] ^i^i^^-sp 2 6 It. ^-i^m^w 2 
m<r>&mmcLx. \^ton>^^^^'^m\zbm 

20 m\•t<bi^tzi&W3\i■. VNt>i$SffiSMbgP5:J^fiS;b, -e 

sfa«ii§S3 8®je^gpi:iii-i:snTVNS. 

[0 0 2 0] IS®^a3 8tt, ■fiSiJx.li75>yi/:i^^'J 
li, gi|i^ai§?-gp2 6icfeWS#^i:ll^tc:^^ 

^tisffiitsp (03) ijmin^ti. ¥-j^Wi^i^2Kn 

^m^tiitZtX. ^©■r-^JftCmb^:*^^. fiP'^> 
[0 0 2 1] i;il±(;DJ;^)«C«^$tlSl^x:t'!f-A^lC 

mmwii^^ ^-m:^W2izmmL. ^e>ic, £^ 

SlCfSbT, |2ii|£fi3 8%, y-A«*flS2lCgfi^t 

53tlCj:y, y-Z^ffilBi^i^^i:bT(DCD-ROM 
40 5 1 S:, -r-f^f iS^SP 3 tCi2>yhb, m;^-^ 7^ 5 

-rS. 3tllCj:U, -^f-A«*^^^2^C^3^^Tli, -!f-A 

^#^iS 1 7 5:^i^t S r ^ ic <fc y ?:ff e) . 

[0 0 2 2] 05«, 1I1<D'5;'-Ait*f!|£2 0m 

^«lfill2«^J5:5^bTVNS, 

[0 0 2 3] Z(7)^-2^m^i^2\t. =&y^>y^'^C^I,^ 

1 0 li3J:yJ-9-:^>'^:5^ 1 0 2C02fflS(Z)y^x5:*bT33 
50 y, Z.0;<'f>A:^l 0 1 1 0 2 A';^ 
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=i> 1 1 6 S::n-bT^iK$tiTVvi>, 

[0 0 24] ^-f^/'?;^! 0 uct±, A7.oyVn-^ 

^>CPU (Central Processing Unit) 1 1 1 (lES'J 
#@) , {^J^lf RAM (Random Access Memory) 'ScifT' 
J&sS^l'f >>l=E'J 1 1 2. ^l-T^/DMAC (Direct Mem 
ory Access Controller) 11 3, MDEC (MPEG Deco 
rder) , GPUl 1 5 (ffill^®) . feJ:t)fPPP (Pr 
ogramable Preprocessor) 1 2 0 (5tfe^#^#S) 

[0 0 2 5] i^-^A:^ 1 0 2 icii. A:;?.=i>ha-7i 
1 ecDffi, GPUl 1 5, M;ili^^>CPUii li: 
^«icfli^3tv-s-9-^CPUi 2 1, mti;i^>^^ 
'J 1 1 2tmmzm^-^ti^^^:f-=^') 1 2 2, ^ztd 

MAC123> ^KV-7'^y^i^:^'rJ^^J^i^mm-^ 
tlfeROM (Read Only Memory) 12 4, SPU (Soun 
d Processing Unit) 12 5, ATM (Asynchronous Tr 
ansmission Mode) ilffigPl 2 6, ISftlBltlSSl 2 
7, feJ:tJ:A*xA^>^l9I/F (Interface) 128 

[0 0 2 6] j&ds, ;i>f i o i-eti, 

|g;.j;^_^lCoVNTli, •!J-^AXl0 25:ffiVNS3t 
T% 7l>f>A7>l 0 l(Z)^Si5ittS:a#tS«ke.lc;&:Sti 

[00 2 7] y^T.avhn-^i 1 6li,. ^i^^-*^:^! 
0 ii:i^-:^>'^^i 0 2i:5:^'Ji§tbfeU, ;i-f>;Ui 
0 nciJ-:/;"5x 1 0 2 tS<ke)lc^j:SliT 
VNS. ;^>f>;1;^l0l^:•!^^/^;^l0 2i:A^«•Ji^$ 
ttfe#-^, >i>f:/A;5.i 0 i±*^ttt, ;t^>y?xio 
i(cgi^^nt7^>'M^(^*t-l-*^7i'ir;^Tt-f> * 
fe, iJ-^Axi 0 2±*^e)%, ■u-:/>'^:xicg5i^Stifef' 

1 0 1 K'^-fAT. 1 0 2A^gfi^3nfc^^(Cl±, 

-^>1^)l§ic/j:oT^>5 (;i^:^A;<.i 0 1 

[0 0 2 8] ;i-f>CPUi 1 ili. ;i'f>;i=EU 1 1 

^^^\Zf£^ilX^^t, BP*>, ;i^>CPUllUi, 
mii. 'mmmMt. ;U3>ha-7i i e 

S:/i-bT, -^ZTA^ 1 0 2±tCfe5 (-9->^A'X 1 0 2tC 

ffiUT^fitS. 3tltCJ:U, ;t>f>CPUl 1 Ui, 
fflftlBlS^Sl 2 7*^e.7^U^-^/^>•^ay7A 
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$:r?l-f>^^U 1 1 2^-9->^;i^U 1 1 2{CD-K$ 
-eUT, ^>f>CPUl 1 ni> ^©J:o(CUT 
>i^>^^U 1 1 2tcn-F$*)t:/a^5A5:*tft 

[0 0 2 9] :)l-f >CPU1 1 lli, GTE (Geometry 
Transfer Engine) 1 1 7 ?:|^iSb-Ci3 ZLOGTE 

1 1 7ti, mmm<m%^m\\z.%m^mm- 
mm-kmx^ ;(>r>cpui i i*^e><z)S*icf5CT, 

iiO\Z. GTE117tt, ;1^>CPU1 1 1A^^®S 

^)^y^~■$lt^^^) ;i^>CPUllHC 
mtS. >l>f>CPUl 1 1«, GTEl 1 7*^e.3K 

^:^^yA%io liiiftbx. GPU 1 1 5tce32i-rs 

XI 0 1 5::n-L'"CPPP 1 2 OtcKjMtSo 
[0 0 3 0] r£i5. >^^>cpui 1 Hi, =5p^-yt^^ 

>l^U (Cache) 1 1 9$:l^iJUTfey, ;t>f>;l^'J 
1 1 2lC7i'-fe^t'5'R^3'Jl- ^ro:^^>yi/a;l^>J 

[0 0 3 1] ^-f^'>^=EU 1 1 2tt, ±MUfeJ;e)ic, 

lElgtSi^lCtJiStlTlr^S. ^^>DMAC113 
a, ^l^-Iz/Ul 0 l±(Dr^W;<.S:M»{C, DMAfi 

n-5 1 1 6*^;4--:^>^^^lc«)Si;gti. ;^'f:/DM 
AGl 1 3 "^Zf^:^ 1 0 2±(D-r>'W7.?:%*t^ii 
bT®I^^I?:1f'^''k^'-^^*^"^'''^° MDECl 14 

40 ^ >f > c p u 1 1 1 umii^wsw^m^ji i /o-r/'? 

TV^S, BPt,, MDECl 141±, MPEG (Moving P 
icture Experts Group) mit^tlXS-m^ntzmmT 

- if 5: ^^Ib t S i ^ ^ ^ ^^"^ ^ ' • 
[0 0 3 2] GPUii5ii, i/>^>J>i/:^n-fe'v9- 
^UTife|gtS<):e)^C'5:^^l■CV^So BP-fe, GPUl 1 
5{i, ^^>CPU1 1 It/^itiPPPl 20A^?>a^f 

50 0)^9-'$' i^^^ (m-^^e^®^^) ^ra^tZ-itCg 
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a$:^^fe)J:oiC^J:StlTV^5. GPU115 ;Utl&»^#1-5J;o^C^;$^^T^^-5. ROM124 

Srig^aiU e7^;rff^JlUTiiJ:trtSJ:e>lCt,7&^s4x >yi/:^xA^j:il'S:iBlibTVN5, ROM124 

-CVN^o GPUllStt, mKJ^CZ. fC{i, ;t^>CPUl 1 Ifeit/i^-^CPUl 2 

DMAC113, fe5V^^i■b•^A*Xl 0 2±®T;1-rx :^®^D AA^SBltSnTV^S. *fc, ROM124 

A>f3%A-'!r>y hIrSfiU, ^■0;'?>!r<y ^{CiE{i3i^T^^ l±> ZlZT-li. 7i'-fe;^SS0S^^fe<^A^ffl^^e>tiTfe 

.teilCTfeStlTVNSo 10 [0 0 3 7] SPUl 2 5(i, -tJ-ZCPU 1 2 1 

[0 0 3 3] ^T-^^Vy^^l^U 1 1 8li, D -^-^DMAC 1 2 3A^e.J3l^$4^T<SA•>!^^y h?:SfB 

1 3 133J:UfZ;^y7r 1 3 2S:^bT^^<2). 7 1/ LfeA^oT, •tJ-'?^ K;^^ 'J 1 2 9 A^e>W^x-^ 5:0^ 

-A;<^U 1 3 ll±, BffiJca^t-SH^^x-^'SfBli ^^{i^■rJ:e)^C?a:S4^rv^5, UT, SPU25(J, 

^»^lB1it■^>J:e.^c^:s^lT^^5. gpui i sa. ^ 03^itfed;j«iEi«S5::n-tT^f*)ns®^®S!i» 

®7l/-A^^'J 1 3 IfeitJfZ/^V^r 1 3 2S:MV^ iATUmm<D%m) ^OlZfj:-^tiX\>^&, Zti 

GPUllBli, Z;t^v77 1 3 2{C, B^SrS^tS 20 «|©a-if hit^. feSV^«mSO-fe>^SS:/rbT7' 

If -fe;KO ^ %S%#ltrtC&S t;®®!!^^- ^ SrfBlE - if U i: 'J X h T-#iiS1-S r i: A^T-^ 5 J: e) 

ftfflUT 7l/-A^=Ey 1 3 ItC, Sa^t^^B^S: [0 0 3 8] fflftbflSlt^fi 1 2 7 M;t{i> x-f^^i' 

ISHtSJ:e.lC!&$tVtVN5, K7.>fy*i:*T% CD-R0M5 1 (01, 04) {CfB 

[0 0 3 4] J5:j3, i^77-r>yi';^=EU 1 1 Sfctt, EI i^^tiTVxsffifg (T^ni^^A, t-H) feS^tSi 

6^CfeV^T,^BT•5^1■<^:^^-^ 7V-AjI=EU l 3 UC ■ptC&S^vTVNS. tk, ffiSllBliSS 1 2 7 li, IE» 

ftlxT, t,'Mo7l/-A;l^U 1 3 1 A$:|g(t^J:e) iSji3 8 (01) {C^f-tSlflS^fBif^SE^J^ffibiee) 

{C-rsXhA^BlieT'feS. Z1<Z)«^, 7WA^l^Ul J:e)lCfj:$tiTV>5. A;5x^W I / F 1 2 8 tt, 

3 l*fc(il 3 lA®^*>®-;&lC^^ii«^*^ftfctlT =l>hD-;W^>y Ki:bT®^^ISiSl 7 (01) CDS 

[0 0 3 5] 05tcMU, PPPi20i±, ^^yc? ^7.X\ ;?|.S|5^^&©A:^J^c^5l:feM^5:, ■y-:^^*;?. 1 0 

Ul 1 lifctt?l>f>DMACl 1 3*^e>5t^$^lT< 2±{Ctii:f3-rS j:e)lCJ5;$nTV^6„ i^-';7>.K;l*'J 1 

^>^d<'Jdf>S:Zy-KtS3hT', ^(Z)gi?S;^|6ll« [0 0 3 9] «±®J:e)lCif^$tlS>!f-^«*ft2(C 

lCM/^#^Si^lC«:3tlTVN^o BP*,, PPP120 fcvs-Ctt, ^a(DS®A':t>lc3tiSil, ;t^>CPU 
it. ^\yy9^yfif^')^y^^ (m*,*^^, ^^J 1 1 uc^vnt, h^n^^A^^ROMi 2 4A^e> 

^'J 1 1 2lCfBlg$-y:?,<l:e)tC;&:$nTVNS, P 7lC-fe>y h$4afeCD-ROM5 l A^e)^Di^7Aj3J: 

PP 1 2 0(i, )«)^?x-^;i/S:ff^-rSil, ^V>x-f 40 u:x-af*^^*ffit5*i, ;t^>;t=E'; 1 1 2fe<kyf-9-/ 
>^*>j<U=r>lcmtSA'>!r>V hS:, GPU12 0{Cai ;l^'J 1 2 2IC®gl$tlS. ^-bT, ;l-f>CPUll 
^tSJ:e.lc;&:$*iTVN€,. 1 tfeti^^-^CPU 1 2 1 ^4xWcfev>-C, 

[0 0 3 6] ityCPUl 2 Hi, -tJ-^^i^ U 1 2 21C ^'J 1 1 2 ^feli-^-^^l^ 'J 1 2 2 (C®gB$*Vfe^a ^ 

1 2 2{cii. ?i^>;i^'J 1 limmz. ■:fxi>f^h, [004 0] BPt., ;i^>CPUi 1 1 (cisv^ 

^i^:>S'&r-^*W3tlSJ:e)^C«:$tvTV^S. ^"^ '^^ ^^-Op^^E'J 1 1 2(CfB<i$tifcf-*-f lCbA-*^o 
DMAC123li. -y-^/Ul 0 2±©T>'W;^?:M^ T, 3<'^7t;B^$:«fiKtSd<U =r>S:i«HtSfc 

i:bT, DMAi!EJ^®^ilfflS:^fe)<ke)lC^$tvTVN?,. ftO^K'J dr^x-^SiA^^fi^^^i-S. 3(Z)d<'J =r>x-^ 
-9-^DMACl 2 3tt, ;Un>hn-7ll 6 50 tt, /'J-^r^y ^S^^U ^>lcMJ5tSA>!r7 
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HfiG pu 1 1 5ic, >i^3KU =r>icMf5t 

5>'1^>y SiiPPP 1 2 OfC, ^tX^ti. ^l-f^AT.l 

0 1 S::^bT«il&3n-5. 

[0 04 1] PPP120tt, ;i^'>CPU 1 1 1*^ 
e,, lo®li#S$:#fi£-tS3K'Jd">oe)%®:?'l^>7''f 

(cgft^u ^<Dmmm7t^t. myh^. gpu 

1 1 5(Ctli*tS. 10 
[0 0 4 2] GPUllStt, ^-f>CPUlll*fe 

fflbT, 7L/-A^i^ U 1 3 ltCjt*b, ^5®B^JKUrf> 
(3D|gilS:=ffe>. -eLT> GPUl 1 ^SSBJjK'Jrf* 

C= (1 -a) F + aB 
UL. otti, 0 72rMl(3D«eH®fi5:i:syi/>xV>i^ 

i,x.tc<<:^»j, aAu^cja^^^^i^, jj^ijd'^BtiSo 

[0 0 4 5] 7l/-i=.;l^ U 1 3 UCjt!ft*fSli^S 
(i, GPUl 1 5^CfeV^Ta^^*^^i$4^> fc^-r:tM-t 

[0 04 6] -13. -y-i/CPUl 2 iT'tt, ■tJ-::^;i^U 

1 2 2lCia'li;$tlfex-^flCbfeA^oT, 

3V> Ktt. /N'^T'v hft^ti, -tJ-^/^T. 1 0 2 $::frb 
T, SPUl 2 5{C«*&3tlS. SPU12 5i±, 

CPU 1 2 lA^b©i^■'?>K3•=7>.K^cbfe;^)^o■r, ^ 

'^i'K^^'J 1 2 9A^e)^]^x-^'S:^*ffiLTffl*t 
^. rtlfCiU. y-ACDBGM (Background Music) 

[0 0 4 7] mz, 07©7n-f-Y-h$:#B^bT, 



J-&(Cj:USasnS3?^7cli^S U-fVji^ 40 

[0 0 4 8] ffM.mz, ;^x>y:^S Ucfev%T, ;i-f 
>GPU1 1 U±, Jglit5 3r;>;5cH{i5:^fiK-t5!i<'; 
dr>o?lta5:, ^ISNIc-fe'v htStiitftc, •^©jKU 

feftCD^aMSrOlC^ajmtS. ^bT, ;t>f>CPU 
ii Ki, >!.f->y:;^S 2^cj3^^T, ^iSNA^O{c^bv> 
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>0DiffliB7!)>t^Tiii|7tSil, PPP 1 2 03!)^e>g^Ib ■ 
tcJ-i^v h\zmW.mtMz[yy'-'$nzbtcm\ z 
;t-v7T 1 3 2$:^MbT, 7 U-A^^^ U 1 3 HC*f 

ht, GPU115«, ^-O;^^ y 1 1 2lC|E'ltc5*l 

ir>$:, :^*l^gA^e>#|f^:&|fiI^c|R]*^e)ffl#.T'fi§Ht-5. 

[0 0 4 3] 33:T% feS^'']S:i:bT(Z)3i<Udf>B{Cfi 

^aT, yi/^r-f >^^d<'Jrr>F*^|^^^ilbT^5^$4^ 
(/KUdf>BCD#tfjlc7'l/>-r-<>i^5i<'J=f>F 
, GPUl 1 5T'ti, mti. r;>;(Z)<te)^ 

BP*,, GPU115tt, r;Jc^lCbfc*^oT, -fVyy"^ 
y^'r-'HC^nS.b. ZtlS:, 7l/-A^=E'J 1 3 1 

[0 0 4 4] 

... (1) 

1 1 i«, ^(DjK'Jdr^Tb^yi/^x-f >yjK'J:3':/T'fe 

^^3j<'J ■:Syi)^-f\yy'f^ y^t<V d>T'^^v^^^l|^$ 

PUi 1 Ui, ^(D^l^m^^Vdy(7)t^Vdyy'-9i: 
jifrvhiZLX. GPUl 1 5(ceSt5. 
GPUli5T*li, -e^y^d-^v KA'iS'B^ti. ;^7^>v7^ 
S4^CfeV^T, g^IbfeAd-'V N(ciBjt$n/t:j<'JrJ> 
x-f tCbf=*^l^\ Z/Vy7T 1 3 2S:«fflbT, 

51^5*', ^®[N:!itlfe*l'tT^';^>h$tv. x-r>y>'"S2 

[0 0 4 9] -7^, ^y^SSfcfev^T, ^aat^^ 

>h54x-S. -^bT, ^l-^-^CPUl 1 1«, ■^(T)^^!/ 

>i^3i<Udf>®^';df>7=-3f5:A'y>y Mcb 
T, PPP 1 2 0{C(£jjl'tS, PPP12 0tt, 

y^ii(^):Sy<DA^y Vii^m^t. "iCD^vy 
^>tyffif^^)dy\zmthmm^. ^>f>;l^'J 1 1 2 
(cfBS3titfi)?x-^;nc#tj2>tf:ni:T% z v- h 
5:*}?^). BP*., lli;?•^-:^;^^cfc^^Ta, H8 

$ (m,^^*^e)OEit) *^i:fetiTfey, pppi20 

ISIA^di:;5:oTVNS^f<z)*fflic, iO)':fvy^^y^'^\ 
Udr>S:#S-tS/t&©ffi?gPd2:Sg'itf (^«*t 
S) . -e®@^, PPP 1 2 OAmdGPU 1 1 5{C*fb 

©A-ir-y h*^SxIc5ti, ::^x>yys 5 5::;^bT, :Xx>y 
■fS2\zm^). XT^^y^S 2{Cfe^,^T, ^l!(N*^ 
Olc^b^^^:fO^$^^■^.*T^ x-f >y^S 27J5S 7© 
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[0 0 5 0] -ebT. y^y'VZfS2\Zii^^X. m^*^ 

S9{C3l*^, GPUl 1 5tt, |ii)?tx-:/;i/5:#^ts 
3iiT', (^li) ic«)i>:^u>x'f 10 

5, -^LT, GPU115{±, :/l/>'X'f ^i^'^KUrJ^ 

5:, W^T—rrm^hWm^^ X^VZTSl UCittfo 
^ S 11 T'li. mmf}' 1 ei-tx^ 'J ;i > h ^ 

3E?SM^^0^C'^bv^i:flSSns*■C^ Xx>y^S 
875SS 1 l®*£ia5:i^yigto 

[0 0 5 1] -fbT, 7.x>y^S8lCfcVN-C, mmfS" 20 

[0 0 5 2] K;l±CD^ffi(C J:4X«, T^t® ct e> ^Cli^*^^ 
/J<';:f>^)^^±lcS^oTlo®B«fl (:t:/i>"xe' 

t±, ;p3®Bgd<'JrJ>ci::/i/>x^>^5i<'J=f>di:A^ 

[0 0 5 3] BPt., t^Jxli. 7K'Jrr>A^, c, b, d, 

1 3 2lCffill$n, Z.(JiZ)^vr)7 1 3 25:^fflbX, 
7U-A;^.^U 1 3 UC, 7^1mifs^):iy dlf'm.^X^ 
h (3x^vVs4) . ^bT, 2#@(0d<'J^>i:bT 

tt. Z;'«>y7Tl 3 2lcjgli$*vTvxS5f;sW3K'J:l:/ 
c J; *J =b^illCfigt5 t)<^T'S>SA^e., Z 7 7 1 
3 2icafiEill$n'fcV\ tJ!oT, ZA-yV7 

iz2^m\^x^mm'it>ii\-x^. 7i/-A;i^'ji 

3 1lCl±, ;pSBj5KU:J>b«*SiS$n'f, ^SBB^'J 5' 
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[0 0 5 4] 3S@®jK'J 3>T'«)l>dA^ai^ 

j?T-:?';ucg#$4X'5 (xf-^yT's?) „ |i|«^(c, 4 

[0 0 5 5] Ji^±(3D.t-5lCbT, t^T®^S^:K'J:f 
y {zzx\t. bfeJ:t;c) (Z)ffiH*^*l7t5i:i:t> 

s 87553 1 1) . fiP*., laeffiHife^T-tt, :/b>-r 

^>if;j<U=r>aA<m yi/^-r-f >i^3}<'J:J>dA^ 

[0 0 5 6] >y!K'Jdr>ali, 
Z)^vVy 1 3 2tCjgii$nTVNS7F^B.S3KU:l>c<J: 
»Jti|HS!ltCfiStSt(^X*SA^b, ZA>y7T 1 3 2 
tciitSliS^i^j:''^. z;^)/7ri3 
2S:^fflbTffi®/b^t?tetvT=fe), 7l/-A;l^U13 1 

tcs> yl/>7=^'>^^:^<yd^>a^±^s■s^^f^ ^jSW 

/K'Jdf>c7t)^ffflil3tl5'i:lc^:«> (7.5^>)/7'S 9) . 
[0 0 5 7] -/l/^T^-r^^^KUil^dtt, ZA 

>y7T 1 3 2tCigllic54aTV\i>:^j8^3KUrr>c<J:ytj 
^fFWCfiil-r-g>*)0T'*SA^e), ZA>y77 1 3 2tC 
iSlB^tlS. t^oT, zyVy7Tl3 25:« 

fflbTffi®AW^S3illCJ:U, 7U-A;i=E'J13 

Kcn, ^i/>f^^>ifd<';df>dA^fiSli$tv§3:i:ic 

[0 0 5 8] ^bT, ifs^)^yA\t. 7'l/> 

^>^jK'J:f>dS:tu^Fi:U 7l/-A^^'J131 

^cl31S$tn:v^s:KUdf>c4VSB^lbT, mo^^ 

(1) {CbfcA^oT, yv^x^^^'x-f CAW^ 
[0 0 5 9] Se^T, ;pS^3lfUdr>ci; 

[0 0 6 0] (1) ^^v^T'f^y'K 

yu-batt, mx\t. -fvy^^-iy^t^v^ydoA 

[0 0 6 1] i!>:ic, gl9lCa^bfeJ;^^j:fiSIS^«-fe* 
d<';:f>a75Sd)b', b, d, a, c(Z)f!fi#T' 

ai3Sbf-i:1-'2). 3®^^, tfS:lO®7K«J:J>i:bT 
;pS^7j<Ud^>bA^tiiJg1-St, ^©^SB^'Kyrr^b 
ti. g=b#ij<Z)5t<';::f>i:bT, Za'«v 77 1 3 2tcJS 
) HS^X, 30Zy^v77l 3 25:^fflbT, 7U-A;l 
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14 



^'J 1 3 lie, ;pSBJd<';^>b:S^JSli$tiS C^x'V 
^S4) , tbX, 2Sa©7K'Jrr>T'*Sd*^{iiIit 

[0 0 6 2] -fLT, 4#S03j<U=J>i:bT;fS^:J< 

#t5wcea-r-5t)®-e$)5*^e.s z^yyr i s 2(c 

iSHSti-S. tJ^oT, zy^y77l3 2.5:« 

[0 0 6 3] J^i^±a)J:e)^cuT^ •r^T®:^SB^3K';:J 
y (hn^xfc) (Dmm7t^tt^iz. t^r® 

eiBBS-eiSliS^iS (7>-r>y:/S8 75SS 1 1) . IP 

ya\t. Z;\*>v7r 1 3 2lcigHSnTv\e?FSISd<'J 

7 1 3 2lC^ifgili5^V!&:V^, tJ^oT, ZA'^y 
7Tl 3 2S:®fflbTiSiiA^^Tt)ntt), 7l/-i^3l^ 

>;i3iicti, >■J^^'J=^>a{i^Sli$4^ 
ys9)c 

[0 0 6 4] ^l/>f=-f >yd<U:J>dtt, ZA 

>y77 1 3 2^C^gaS^VTV^S:^S^^Udr>c J;U*) 
#l!lWCfiatS%©T'S)5A>e>, ZA-yyr 1 3 21C 
JSH^tvS, «eoTs ZA-y77l3 25:^ 

yiriiiv=sym-> ±M<f)^'^tnmz. y\^~i^:f'=^ 
U 1 3 1 (OIB'ISW^. fiPt>^ ■JPSW'i^'J c 

S^^KU c ii^l/^-r-f y^J^TKU d i:*^^^^^ 

[0 0 6 5] Jjjic, 09T'mWb^:J;e)'5::/v>T>f > 
i^d<'Jrr>afeJ:tJ:d, ifemc^S^'K'J =f> c 
dA^ m«> 01 OtCa^t<t:e)»C, 
(C, d, a, c, b<D)i§•t•5lfe^T'V^Si:t5. ^0)^ 
■ks #tu7b''ej2Sa(D:/l'>-r-f >^^'J=^>a«, S 

M.^. S^jtC, #t{iA^e.3S@<Z)^S^3K'J:J>cl±, 
-eroltiUfeS 2o<Z):/v>r'f >i^?i<'J dy d 33J:tf a 



y'!fif^^)dyiio^iJ^a^i^txmnx%^^m 

[0 0 6 6] BP*>. m^ii^ Ti(Vdyt)\ c, b, d, 
aO)i#T'fflJgtSi:tSi:UfeS-&, ffS^codfU 

)}<ij:f>cti, m%m(DtsVdytbX. ZAvvy 

1 3 2lCJili$)n, ZlfflZA'>y77 1 3 2^^|ffibT, 
10 7U-Apl^'J 1 3 lie, ^S^d^'JifycA'tifflia^tl- 
e U^>>^S4) , ^bT, 2Sg®3jf'J:f>i:bT 
;FSWd<';:J>bA^ai^tSi:, ZLO^JgBJdOJrlyb 
tt, ZA>v77l 3 2{CjSli$tiTVN€>:fS^^'J:J> 
c j;»J=t;*tllC'(ifit5%®T'feSA^^>, Z;^y77l 
3 2^c^i^a■$^^^:^^. tiSoT, Zy^v77 
1 3 2S:ffiMbTJSB*^fi^tonTfe, 7l/-^;i=EUl 
3 11CI±, :^S^/KUdf>bl±Sli$*i-f, ^iS^JKU 

[0 0 6 7] 3#@<7)7K'J:l>T'$>i)dASffi^ 

[0 0 6 8] tt±®J:e)lCbT, •t^T©?PS^'J<U:J 
yi/>'v'-<>i'''i<'Jdr> (afcitJfd) (DliiJ^f— :^>'l' 

e)li#T'ffili3tlS iT.'rv'f^ 8 75MS 1 1) . BP 
30 -6, HI O0D|IJg«^J-eii« ■;/"l/>x-^>i^3jf'j:l>a*^ 
ftiill, yi/>x^>i^3}<Udr>d*^#|fiWcfeS©-C% 
:/L/>-r-f ^'^jK'J df> a , d ©Jg^T'SH^^^ftJ^v 

[0 0 6 9 ] :/V>X'f >i^5j<'J rf> a «, 

Z;1«y77 1 3 2(cjSliS*iTVNS:^^S^3KUrf>c<}: 
yt;#mfffl9lcttat5tj®'t'feS*^e>, Z;^y77l3 
2{CjSli^nS. fi^oT, 3(7)^^, ZA'>y77l32 
Sr'SfflbTfilliA^^TbtiSZl^lci'J. 7l/-A;i=E'; 
1 3 UCJi, Tfl/^x-f >i^d<'J:3r>a*'«fisH$ti?>3 
40 UZ-ti.^ Uf-V-fS9) . ^fe, d<U^>a{±, -/V 
>X'Oy3}<'J:J>'r'fe5A^e>, 7b-i^;^^ 'J 1 3 1 

©lEiii^^, BP-fe^ ^mm^^'}dyct:r\yy7'^y^ 

X-^Catc*^- 7l/-i>»^^ 'J 1 3 llCffiil$tl€>. 
[0 0 7 0] Ca+c= (1 -«a) a + tta^ 

fib, aati, 7'l/>7^^>^'*d<'J:^>ai:®:/u>r 

[0 0 7 1] ^bT, 7'l/>r-r y^'^f'J^^Xili^ 2 
;^v7 7 1 3 2^C^eli$^^TV^^•/U>xV >i^^'J:f 
50 >aJ;yt-#itiWceSti>t(7)TfeS*^6, ZA'«y7 
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>J 1 3 1 ©IBTO^, BPt". ±^®:/l/>X'f 
U 1 3 1 tcSIiS^iS. 

[00 7 2] Ca+c+d= (l-«d) <i + «dCa+c 

[0 0 7 3] SfoT, ±3£bfeJ:e>lC, Siii|6<JiCtt. ^ 

y c i:^ u^T^-f >i''3J<U =r> a 

ai^Stc, ^i/>7^^>y7KU:J:/d?:^l/>r'f 

[0 0 7 4] iJil±©<l:e)lC. 3J<'Jrr>5:, ^V>x-f > 
Z;^v77 1 3 2§:«fflbT}aiitSi:t%tC, 

[0 0 7 5] KA±, i^7^:ty-AiJlciiMb 
*[0 0 7 6] ;S:i3. *|lliWcfev>Ttt, -JOJrJVA^T- 
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^1^>CPU1 11A^?)PPP1 2 0lcKilb, PPP 
1 2 o;cfe^^•C^Tt)i^^J;e)^-t*:li:t'^l8t*feS. 
[0 0 7 7] ZV-hlCov^tti, •BiiJ;l«, 4tF»a 
I|i7 - 1 1 4 6 5 4^^||'fci:•^CF?g5^$^l■rv^S#S?: 

[0 0 7 8] 

3lC|B®OlBli5^S{Cj:n«, ^J®^«5t) 

Z;Vy7 7 5:ffiMtTfgli$nS. tfe, ^I^SW^Ji^ft 
mm.. *®SS*lR])iBlCj|fe^§;ie>^x, zy^y7 7 5: 
^6ffibTfBM2tl-5, tJeoT, Z>'^7 7 7S:ffifflbT, 

[01] *ie^S:jifflbfelfx^y-Ail<Z)-^J6«?|(^ 

[02] EIl(5[)tfx:t'!f-A«|(DiEffiH't*fe^. 
[03] EIl(Z)bfx:t'!f-Ail®ffillffi0t*$)5<. 
[04] CD-ROM 5 1 %5^1-¥ffi0T'fe^. 
[05] 01(Dy-Aii*ft2(D«^M#fi£«S:5^t::^ 

[06] 05C!)i^77'f ^y^pl^'J 1 1 8 (D^ilB«fi£«'!l 
5:5^t7'n«y^0T'feS. 

[07] 05®y-Z^«l*ft2lCi3lt5d<U^>OfSli 
^Qia5:Si^t'5fe»(^7n— f ^- ht'&S. 

[08] iij$x-7';vS:iiiWtsf::*®0"e*)Sc 
[09] 05®'if-iA«*#:2icfei'j-sdfu=r>®iBli 
*Q.a S: ■£ isb® 0T' & 5 o 
[010] 05(3Dy-Am*<*;2tCj3(t**fU=f>©fil 

[^f#<^)S^^] 

111 ^^>cpu (lEgiM) , 112 

;l=E'J, 115 GPU (filM^IS) , 117 G 
TE, 118 i^7 7-f <V^?5l.^'J, 120 PP 

p m.^mx^m 
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